T have & Seevet that T want 4o
showe Otress n l%\r‘ﬁfcs s.t. dvua t Subget
Lo yelover by Seret, buta £E-|
Subsct  earn V\a‘bh:‘m? ooout my Secret

5“?(}0&@ T

EX&WLPIgf
i L/Cﬁwb Cole RQC’\Pe_
\%
S\, 52,

)

gw

A
AT T~ |7 S
SR A,
,’\\w /

J

b S;w‘wk’ r - Lt subset
+h
T /\/0 M@

D_e(:‘mﬂ: A [t,n) - Secret 51’\4»"1»4,6 seheme oOver &
message  space /L avd  share sprce D s & fuple
of efficient alge:

Share : M — S*
ﬁewvﬁﬁvmct‘f 5€—>/Vl

withh the nCallﬂo«M@ properties :


https://goodnotes.com/

(orggmfvwss: &tmg t Shaveg o be used to

recevistruct m’
Vme M, (5, .. s.) & Shave (m)
V5S¢ 75, 5.5 whee [8)-t
Keconstruct (S) =m
722£wri—}%‘. need at Jeast € Shaves to learn

anything abeut ua
d VV;%.,, w, 6/%’ V Ici) . wuj whee |T]<t:
Deviete (3, ., 4.) < Shawve (W,)
(5], .., 3) kﬁharecmo

f o )icelfxfs|ie1]
~ tM{wC/s) thesce 0/4\§7_évi butiong
will “be idevticol

(7(3“5%"%6{'30% ot (V\}V\)'éco/e‘lf S hari ng
1:Of VV\2§50~O€ 9}7dCC /1‘(/;77'7- ama{ 5:;}7,/ /

= gaw\jmst be
Shave (m): 50:;\ PI@ Mgy Vi g‘f,}:j? Abelian @MWP
DVedive rzm- > v

Ouﬁ}?w’f (r,,\_.n) e

Reconstruct (r _v.) Output w' = f?t—)‘q

h-)

Corvectness %I i~ DZ_:') i+ (Wl' ;Z;’"c ) = m
Scwr]t&: ¥ m,m, e M the (n-1) shave

destributions owe mtwmliy yolentica)



https://goodnotes.com/

Shamivr Seeret §hmi\«?t [t,m)-sewet 51«@»'3\/3 Scheme
For /t:ﬂ:/ S=F s.b. ] F)>n

Il/ljcui,-k(w\ A lmsm\a] of d ree G-l tan be
D d@fc’/wamed b t zs;m{@ For exam )c, a
live' is Ydefined bla 2 Fomis awd o ]Qawal[pb

defived bva EY

ep o Viewpoiw Given o Pomﬁ x & H
wad & pely £(X) = cw)éfcz'x-*, .48

We Cann yvew JC\/I& e\/aluaflm —ch> a5 aVL vin v
(preducf

3C(><> = <(| X/X /7‘%\> (C‘ i CL—|)>

(VLMS ven + 0’15%mc% pmwis Wtk Dlebad be
a Jmew 5556@14/\

*) ¥ & _"yt:_ca— [ )]
| x, Kt L || & Fx)
z == $-1 ;
_1 Y%-J Y, X%;l_ C{-,l _\Cl)(%-g
— ~N\—
Vavdermende 7\£ L5 /tg/vod S
Mdﬁﬁx Loe

Tuter OM-&M 1%)() is wa.vouem% to se) V’% Elne,
|,vlear S g@m above ‘cof ’H/\e Cae&cs istinct

Xo,-p Xpur, the Vavder mende wiatvix Js lwverfxblc)
thus, /mﬁe/af})olaﬁu? requirves Qa ma trix muwl V7 -evals

Prosf Sketih of Tnvertibil 414/
T cels [inear] o(epemdmt then F Co,.oylyn ST

XA )
£0Z1]+ o I E o Lo ’
J )(;:4 yz:: O



https://goodnotes.com/

&

T4 this were frue , then Ym, e vosts

61 o P“% of deg <« -] w coeffe €ty BUT &\Palﬂ ot
ooy £ s gt wiost E-l veots. Thus, (o Cyy =

Covatruction

Shawve () : Sawple rovdem coeffs ¢, ., (H;‘; F

Delive \C(X) e < S A
Ou—épwi N points e f
(s.:=(c,£0)) viel], nj)

Reconstruet (()(L-, 5;),\%( é[‘f]}
—Imferpowwbe tue L,M[cfme 'Pdl‘j ‘p 0‘(\ deg f"

defined btﬂ these £ Pofwéﬁ
~ Ou-ﬁgpwf £[©>

Corvectuess: Fellews frem the uniguencss of
(‘Vl(ieA/PaJ[m{fwvx (¢ peinits define

o pely d%é &-))

62 W*’H’%i (lavl%ide/ an &W/m'imw m&sﬁmﬂe meFF
and I¢ Ei)w] st |T|=6-1. Defie

% XL/ V[ ¢ El) 15*)7}3 T . (onsider arloitvor

Y-y Y & F. What's the prebability, th

shaves” for s subsed ace (x,y) ., (Xe,ys) ¢

m m
> i ENE
v (0) Xt) ) X-E«\) g i (
(¢ ‘jm (‘mola?ewdﬂmf
o b of m!

:Pf C:| \/PT() Z!l - __\__t’]
| 7|

tl

Cary lj.g»]
[ e |
o fixed Ge T


https://goodnotes.com/

AV\OJcMer WWA Lo nmée/pre/{ far OM"?/ Choice of [£- /)
shaves aund ./MO me ssade vA there exists a uvu?ume
poly £ aﬁ deg -1 st

7o T, 1], Fla)=y, avd £00) =m
Thus, any (£-1) bt ds lcam | bE leohsls teat wibin
’t\/\& ﬁhw\n? O‘F ﬂWlAﬁ VVL@QS%&V’/\

7 NIDZ i NP o 7 S = N = NI 2 i sl B Sl S

/\/(M we il ﬂtzsdmba 73 gpméowl for 2-VC

(+w Wf MPC) for func tioms, expressible
/f {:Mmefnc Civeuits y

W(i I/L/l” show an @/ ﬂm‘é COVlS’éVMC{/OVb ‘JC'OWL
Secret 5I/L0MIWJ6/ thot “Etoavrdets Sewihionest
Seluri+ where we vestiictd Mfmp{; p;zrifcs
Lo €olls fwe protocol ¢ echp atlon @xac{/(z(
bu,‘f Con /2/ 66 e,xfyac% fo abeut LL//‘C

or/tesf Od -é-n ,mOuf

€heve rs an ?wf{f |17 é@ wiake the

s

vietote] maliciol Sectwre” v, US|
P;mi@ thesvetic MACs™ J Y

2' 77@"%(6, (‘OWLPI/H%“%/]OV\ -QJY /}Wikl’lméféi(’/ Crwﬁs

| Shave Aice /XA> %Ob [X e)
memJﬁs [XAIK,,[YA].*SW‘"@[Y/O [XB]b D(BY) «Shave [Xi?)
ZXAXI
L]
Qovtout, ' é_”‘f’
2- U\O/\ Vs@a%ef

slhaves

- ® N


https://goodnotes.com/

7

NG
[Oput]e it [ Output],

5 Open final
e A
' Ou{yfw{j Shaves EOWEPWQ,
. R@fﬁms%r‘u(ﬂli [Ouf?wﬁ]o + L@wﬁpwﬁj‘ = Ouv(;Pu,{—

Vfo%oco)
Tolen: clerive shawes Go dermediote wires J‘Mc/amemia//?
| Bothh Paf%ics Secret Shuwe Heir /‘wupwﬁ elements
with ‘eaeh other
2. Yor ecach addidion oate in the Grcuwet wibh 1 Puts
f%j/zfﬂ], the FW?\‘@ ]w‘m{’(? Aerive shaves
o Lovy ] (e oubpit shate)
3. For eac wenltiphication gote w/ inputs [x] Zﬁ]/
Pﬂr’ii% )WJULLZI de/‘)\/a shares 150 [’X‘ j
A Once diave o circuil outpuls is derived,
eocln P&H’é‘z 501/10(5 -EVLE‘/ S'I/Lﬂre 01[‘ ‘H/\e Otmﬁ])u{—
Out Alice Bob
[xad o, DX40 ¢ Shave (YA) [Xgmsj' < Share (Yg>

LYA]]

(¥, [Xe], L——Lxe\jo— LX41,, [YB],

Xa O x/g il [XA+5]$O,[7><5],, fu*ﬂ,%ﬁwl

_ﬂ
é—-

J
[[¥A45)(7XB)’]U L(Y4*5>(7X5)],

I\
[O“tjo [0ut] E 0Mt]1


https://goodnotes.com/

[0utT,

——T

Z@wﬁ]b*[@m{j' = Out
Cpwputation on  Secredt Shuves

He;e we Gssume the 62,2) schewme  abeve Eon :ri_/l/f)

Lx][=x+n
/‘rddlvw} SMJ//% [YA]O > [/-Xgl, = [;XA'* XBYO
’ EXAJ; + LXed = Lxan Xk I,
[X4+ijo ¢ [XA 7 XBZI T EXA]D” [XB]°+ DA71+£YEY| = Xat¥g
Addm% o constgnt ¢ Y2+ [xg] = Le+ ng

MM/,{}PI%M% \0@ o constaut ¢ - c[XE] :Z:ngj

/’Iuléipltgm% Shaves : wil| requive Sebup + nbeved tion

Beaver’s Trick 4l

Suppsse parties a/wead«y have secvet Shaves of o
comdowt preduct: Lol L] [e] where ab2F and c=ab
1T T 1>

Boaver Eviple Hrom addmﬁ
- hare
lo wm/fip/iﬁ shares [x ] and [%jf /\/5 °
) Lam//7/ £om17u£€ ghaves  to Z:X«ﬁj and [@'bj
2 Send %hares Lo )‘omél reconstruct € = X —a
and 5=t0—lo T wvote’ blhut & and O arve
ol one +iwme €ncr Pﬁows of X awd
5. Loml(tﬁ Cowpute shaves [Z]=Lc]+ d[x ]+ 6%]

Jes
2

Corvecbviess -
[2],-23, = Le1,+ 30X, » elyl, - &
£

n 5
[c],+ 6Lx3, + €Ly], -

=38



https://goodnotes.com/

1
C + JX + Ey — 55
alo+(16'lo))( + (y—m)9~85
I

ab - Xy - bx”% Xy -4y = (x,ﬂlg—b)
abﬂc” ~b)(+X% ~ﬂ4ﬁ—(x%-bx—ﬂ% +0tb)
L

*9
5&cw[%(: Imporw\aéc‘am - taesretic !

How do

2 Fnr%ice Olifam Beaver €riples?
4 e wbhe -k cryp todraph r
ﬁe?fritusésedp déa/ere/g I 9 i 2 °

Ly Oblivisus Tvanater
Z> Gavivled Cireuils

> Spmewhal l/Lﬁ'WLOVVk@rPl/ll'C 6*/\&%)#1’0/\

MNeed \éo Qmem%e, one Beaver -Z;wiPle, Per multi licatron
gaﬁe (capmet reuse triples o/w veak OTY

Q’PC % 'El/le

We processing Mode|

Vreprocessing | offlive stage : parties generate M
Beaver {:ffpfgﬁ wheve M s an o
Mmlfipwc&/ﬁion 3a6@5, Mete that this process
s expensive, lodt (dependent of the future
Civeuit / )’eré?» Lnput
- Sowe Ehese geme/ 67”71’9’65 qu/ Use
n the futbwe; maybe waiting for data
to be owailable of o ﬂdw/npuzz,aflam to

e mﬁreed on

bdwmd on


https://goodnotes.com/

Oulive Stage; no expeasve PK operations but
Yyeaurives Cuowxmun’lwfiom Liviear i the H mc Wua[iﬁ
3&—&5 [inputs

f]?affics Secvet 51’1&1@ ijjuis

"‘Pafficg P@rfo.»wx the 2-Pc Praéoca( M%:'VL%

pweﬁemem{ed i:fiPLes (as /zam? as

H# mUlt gates < M)

’Paﬁ{res reconstvuct output


https://goodnotes.com/

